Most usual speech masking situations induce both energetic and informational masking. Energetic masking (E.M.) arises because both signal and maskers contain energy in the same critical bands. Informational masking (I.M.) prevents the listeners from disentangling acoustical streams even when they are well separated in frequency, and is thought to reflect central mechanisms. In order to quantify I.M. without E.M. contamination in complex auditory situations, target and maskers can by presented dichotically. However, this manipulation provides the listeners with important lateralisation cues, which reduces I.M. Therefore, this study aimed at restoring a fair amount of I.M. using complex tones in a new dichotic paradigm. Regularly repeating signals and random-frequency multitone maskers were presented dichotically, but switched from one ear to the other within a 10s sequence. Switches could either appear at a slow or rapid rate. We compared listeners' detection performance in these switching situations to that elicited in traditional diotic and dichotic situations. Results showed that the amount of I.M. induced when signal and maskers were rapidly switching throughout a sequence was significantly higher than in classical dichotic situations. Therefore, this paradigm provides an original tool to evaluate auditory perception in situations of pure I.M. using complex tones.
INTRODUCTION
In cocktail party situations, understanding a given talker might become an impossible task because of the presence of interfering speakers, who are masking the relevant signal (Cherry, 1953) . Masking occurs when the perception of a given signal is altered due to interactions with competing sounds (Moore, 2008) . Background noise typically induces two different kinds of masking: energetic and informational. Energetic masking (EM) arises because both the signal and maskers contain energy in the same critical bands. On the other hand, informational masking (IM) occurs when signal and maskers are both audible, but the listener is unable to disentangle the acoustical stream of the target from a similar-sounding distractor. This kind of masking does not involve any interaction within auditory filters, and thus reflects the limits of the information-processing capacity of the brain (Durlach et al., 2003) .
Most ecological speech situations induce both EM and IM. In order to investigate the impact of IM on speech intelligibility in noisy backgrounds, it is therefore crucial to control for the energetic components that are inherent to complex auditory scenes. The current study aims at evaluating an original paradigm inducing only IM in such complex auditory situations.
Surrounding the target signal with a silent frequency gap is a classic solution to minimize cochlear EM in noisy situations. Indeed, the presence of a protected region prevents any spectral overlap between target and maskers. Using this design, Kidd et al. (1994) observed threshold elevations of up to 60 dB in some listeners when the masker was composed of two trains of fixed-frequency sounds.
Nevertheless, this protected region cannot be applied to complex-tone targets. Consequently, a classic solution consists in presenting complex-tone target and maskers dichotically, thus preventing any overlap of excitation in either cochlea. However, dichotic listening conveys important lateralization cues that allow the listeners to experience masking release (MR). Indeed, several authors showed that a contralateral masker barely compounded target detection or identification (Neff, 1995; Wightman, Kistler & O'Bryan, 2010) . Therefore, the current study aimed at evaluating a new paradigm that would preserve a fair amount of IM in a dichotic situation. To this aim, we alternated the presentation side of target and maskers presented dichotically, several times throughout a sequence. This manipulation was expected to cancel, or at least reduce, the benefit of spatial lateralization due to the dichotic situation, thus preventing the listener to experience the important spatial MR that has been reported in previous studies. Because the switching rate was expected to influence the results (Cherry, 1953) , we explored the influence of two different switching values on the listener's performance.
METHOD Participants
Thirty listeners (19 women) participated in the study. Their ages ranged from 18 to 35 years (M = 22.3; SD = 3.3). All were paid for their participation and gave written informed consent in compliance with a protocol approved by the ethical committee of the Psychological and Educational Sciences Faculty at the Université Libre de Bruxelles.
Stimuli and material
Subjects heard 90 sequences, composed of a randomly varying multi-tone background masker designed after Gutschalk et al.'s (2008) study. Masker components were randomly selected from 18 logarithmically spaced frequency bands covering a range from 239 to 5000 Hz. Target frequencies were selected among one of six predefined frequencies (489 Hz, 699 Hz, 1000 Hz, 1430 Hz, 2045 Hz and 2924 Hz) and remained constant throughout an entire sequence. Each of the targets was presented together with 10 different background maskers, constituting a total of 60 sequences containing a target, while 30 sequences did not contain any target. Sequences were presented in random order, with a 1.6-s ISI. Sounds were digitally generated tones lasting 100-ms, including 10-ms on and off cosine-shaped ramps. Targets (40 dB SL) were repeated 12 times with a constant 800-ms SOA, leading to 10.4-s sequences. Maskers (58 dB SL) started 800 ms before the target, and were presented with a mean SOA of 800 ms (SOA between tones were randomised in the range covering 100-1500 ms).
Sequences were played through Telephonics TDH-39P earphones in a quiet room. A MATLAB program (The MathWorks, Inc., Natick, MA) digitally generated the sequences, and controlled for their intensity and duration. Sequences were then sent through separate channels to a digital-to-analog converter Tucker-Davis Technologies (TDT) hardware (System III) and software (RPvdsEx) at a sampling rate of 24.4 kHz. TDT software computed the reaction times, and, when necessary, controlled for the number and timing of the switches.
Listening conditions

Diotic Baseline
This condition replicated Gutschalk et al.'s (2008) design, providing a baseline of the listener's performance in a situation that did not contain lateralisation cues. Sequences contained a protected region surrounding the target, which was built by removing any masker component falling within two frequency bands on either sides of the target frequency band. Sequences were composed of pure tones presented diotically: target and maskers were presented simultaneously to both ears.
Dichotic experimental conditions
Three different dichotic conditions were generated. In the "unswitching" condition, target and maskers were presented dichotically: when present, the target was presented to one ear while the maskers were presented to the opposite ear. In the "slowly switching" condition, target and maskers were presented dichotically, but their presentation side was slowly switching from one ear to the other, at a rate of 4 switches throughout the 10.4-s sequence. Switches occurred randomly during naturally occurring silent intervals, in order to prevent interrupting any component by a switch of the presentation side. Similarly, in the "rapidly switching" condition, the presentation side of the target and maskers alternated at a rate of 10 switches/sequence. Sequences were composed of complex tones consisting of the third, fourth and fifth harmonics of a missing fundamental frequency (F0), whatever the experimental condition.
Procedure
Three groups of 10 listeners were presented with the diotic baseline and one of three dichotic experimental conditions. Order of presentation between the baseline and the experimental conditions was counterbalanced across subjects in order to avoid a bias due to potential learning effects. Listeners were asked to press a response button as soon as they detected the repeating target tones. No feedback was provided.
RESULTS
Baseline analysis
We replicated Gutschalk et al.'s (2008) results in the diotic baseline, with a similar mean hit rate (HR; i.e., the target-detection probability on trials that contained the regularly repeating target) of 59% (HR = 60% in the original study). The mean discrimination performance in terms of d' scores was of 1.13 (d' = 1.76 in Gutschalk et al., 2008) , with a standard deviation of 0.83 that reflects a high inter-individual variability often observed in IM situations (Neff & Dethlefs, 1995) .
A one-way analysis of variance (ANOVA) was performed on the discrimination performance (d') in order to check for potential differences amongst groups. There was no significant difference between groups [F(2,29) < 1, p > 0.5]. The absence of any group difference allowed us to use a within-subject design in order to investigate the spatial MR induced by the unswitching condition.
